PENDERGRASS: POLYCYTHEMIA VERA WITH SPLENOMEGALY 723 


A STUDY OF POLYCYTHEMIA VERA WITH SPLENOMEGALY 
WITH A REPORT OF TWO CASES, AND; A DISCUSSION OF 
THE TREATMENT BY THE ROENTGEN RAYS.* 

By E. P. Pendergrass, M.D., 

ASSISTANT XOBN1UEXOLOGIST TO TUE CXtVEKSITT HOSPITAL, Pim.ADn.PIIIA. 

Definition. Polycythemia with splenomegaly is a disease in which 
there is an increase in the total number of red blood corpuscles 
and in the total volume of blood, usually associated with cvanosis 
ami general "-eakncss. This disease was first described by Yaquez 
m 18J-, and Osier, in 1902, gave a more complete study of polv- 
cytnemia, establishing it as a new clinical entity. 

Etiology. The cause of the disease is unknown, but there are 
a number of theories as to its etiology. 

Polycythemia vera occurs more frequently in men than in women 
and usually occurs between the ages of thirty-five to fifty-five t ears. 
It is an insidious disease, lasting from eight months to ten tears, 
the patient then dying from cerebral hemorrhage or from‘some 
mtercurrent disease. Bence* believes that polycythemia is due to 
a decreased capacity of the hemoglobin for oxygen. This being 
r ’™’ ar ;’' 1 " c r casc in the red cells takes plate. This theory is 
Kv >y 't compensatory polycythemia, which occu.s in 
3 altitudes where there is a lack of oxygen and the fact that 
inhalation of oxygen decreases the red cells. Lommel* thinks the 
primary cause !S stasis of the blood. Lefas, Rendu, Widal 1 " and 
>thers think the disease a primary splenic tuberculosis. Xechanin" 
If,,'!? he . re<lty may pl ?- v so ™ e P art in the etiology of polycythemia. 
Whose m°, f l, a C “ S ?, °- “ Icuiale student with a slight polycythemia, 

“ n ? Ster e “ ch h0d cyanosis an ‘* an enlarged spleen. 
Ue CImpel 1c 1 * called attention to the history of injury as a cause of 
pol cythemui. Three of Osier s cases laid great s'tress on some 

ense rere T\"\ "! T? “"'i kick ° f a l,orse in the third. One 
•ind stT T 'l ™' - hai mjury t0 his ncek in early childhood, 

Dart in .f ® hat I'T tllo 1 u e ht , that this mi B h t have played some 
m , t * le cause of the polycythemia. 

l ie immediate causes of polycythemia have been variously 
ascribed to either a dunmishetl destruction of the red cells, due t'o 
an increased resistance of the red cells to the hemolytic amboceptor" 

an n °"j CS “ rt ' portcd b - v Pinhard,'" or, on the other hand, 

an increased production of red cells. 6 

sn,rt”r , <yan ? s!s ’ Kf ncr ? 1 weakness, enlargement of the 
t^b’r dache an< co " s V pat,on are the prominent symptoms of 

Sifit/sr “ 

* Read hefore Iho Patholonicnl Society of Philadelphia, May 211, 1920. 
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Summary of the Blood Findings. The total amount of blood is 
increased. I his is easily determined by the method of Haldane 
and .Smith. 27 

Red Bind Cells. The number is greatly increased, usual! v 
averaging about S,000.000. In one ease reported 14,180,000 red 
cells were found by J. Hnatek. 28 

Normoblast*. Occasionally normoblasts are found. There mav 
be some anisoeytosis and poildlocytosis. The viscosity of the blood 
is increased in some cases to four or five times the normal. 

Leukocyte. They run parallel, with the reds usually. There 
is a tendency to an increase in the percentage of the polymorpho¬ 
nuclear leukocytes. 

Hemoglobin. This is markedly increased but not parallel to the 
increase of red cells. 

Color Index. Less than 1. 

Specific Gravity. 1(150 to 10G5. 

The iron, lecithin and phosphoric acid contents of the blood are 
increased and the salts of the blood are normal. 

Hlmd Serum. This has a low specific gravity, with a low protein 
content. 

Ill some cases there is associated with the polycythemia a leukemic 
manifestation. In looking over the literature five cases have been 
reported in which myelocytes were found in the differential blood 
examination. ( hief among these is the case reported by Hhimcnthal- 
in which he found the following blood picture: Red cells 11,4:50,<Hltl: 
white cells, 10,.’300; I lb., 110 per cent. 

The differential count showed 45 per cent, myelocytes. 

Pathological Anatomy. In reviewing the cases of polycythemia 
vera with splenomegaly and cyanosis there are only a few out of tin* 
total number reported that have autopsy findings of the bone- 
marrow included in the reports. Some of these autopsies were 
evidently carried out carelessly because the observations at the 
autopsy table were not supplemented by the laboratory examina¬ 
tions of the bone-marrow, spleen, etc. 

I he pathologic findings in the cases reported do not show any 
conformity in pathology, excepting the increase of blood in the 
bloodvessels of all organs. There is a hyperplasia of the erythro¬ 
blastic and to a slight degree* of the leukoidastic tissues of the bone- 
marrow. Red marrow is found in many places where yellow marn»w 
is normally found. Westenhopper 15 compares the bone-marrow of 
polycythemia vera to that of a child. There are an excessive 
number of eosinophiles and bone-marrow mast cells. 

<S j/lccn. I he spleen is decidedly increased in size and filled with 
blood. There is a mild hyperplasia of all the connective-tissue 
elements, and Hirschfeld 13 found a slight myeloid transformation 
of the splenic pulp with an increase of the leukocytes and normo¬ 
blasts. In some cases there are infarcts, in others tuberculosis of 
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the spleen and in one case of Senator's* lie found two areas of 

= t :r,S alth0U « h “ n a,u ' ,mort ™' blood examination 
shotted the blood Wassermann negative. lamination 

Lymph .'We» There is a lymphadenoid metaplasia with m 
increase of the blood in these structures P ' Wlth an 

Autopsy reports collected from the literature- 

-Microscopic examination: All cells were found, i c ‘mvelocvtes 
It'-i'Soet-t^’ C ° Smoph,1,c and neutrophilic leukocyt’es and a few 
Spleen: .Normal. No increased phagocytosis. 
marrow." 5 "" 1 n - VptTtr ° ph - V of erj throblastic tissue of the bone- 

Case of Kendo and Widal'" de Moutard. Martin ct Lefas " Con 
elusion: Fibroeastations; tuberculosis of the spleen. 

use of ( abot, K. C.* lied cells, 10,450,(KM);,leukocytes ’0IMHI- 

S:K: “xx: . ... '<■ “'-'-S 

Case of Saunby and RussellRed cells qnmnm- .1 

Spl ““ ° f "° n " al ™ ,,si5, - 

stroke tlm tV^rfil™^''’ ParC " ch -™ atOUS "ephritis; apoplectic 

Case of Turk2* Red cells, S,024,070; white cells, 20 300- occ-i 
“'■'elceytes; jaundice; enlarge,! liver, hepatic cirrhosis- 
„SS’ Chr °" ,C ,Umefac,ion " f thc s P Ietn ; bones, diaphysc* 

othtT eh-mS"'"" B °" Mnarr "" ' "» alterations; spleen, large; no 

a " d Ua, '"" : ';- Ma ". agetl fifty-eight years: Red 
tills, 10,000,000 per c.mm.; white cells, S000 tier ctnm - Sneeifi,. 
grat "v, 1,060; bone-marrow, hyperplasia of the bom-marrow- red 
one-marrow was where yellow marrow is normally found- snicen 

° f ,he t - p,, , lp ’ f " rBa " s con S cs, « 1 i heart, left vcmriclc 
bjpern-opined and aortic valves have an old vegetation- 
some plaqttes in ab<loininuI aorta; stumaeh.ulecr on lesser curvature’ 

< ase of Blumenthal: 1 Red cells, 11,450,000; white cells Hi'inn- 

wereT ° ’f’’ * 1 n ,K T CeIU - ; '’""e-marrow was hypertrophied. There 

in type berlu^■ ,VtT" TT al ' t hC b ? ne - marro «- "as embryonal 
f,i P o ' ' plcth " ra; hypophysis, normal size; absence 

" f i hromoplube cells; spleen, enlarged, othenvise negative, 
s ^ h'r.-mud connt: Myelocytes, 45 per tent.; young myelocytes, 

-> per cent., specific gravity, l(K5o. * 
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Treatment. There have been many treatments recommended 
for this form of polycythemia: venesection, splenectomy, drugs, 
roentgen therapy and radium. Except in a few isolated cases no 
permanent cure has been found. Clinicians have been puzzled as 
to the proper treatment because so little is known of its pathology. 

It is the purpose of this paper to give our technic in the treatment 
of polycythemia by the roentgen rays, and, as far as possible, our 
reasons for the same. At the present time we can only suggest a 
method which is based upon the most likely pathologic features, 
basing it upon what we have thought to Ik* the probable pathology. 

There are two questions that confront us: (1) The origin of the 
disease, and (2) the cause of the splenic enlargement. If we can 
assume that the disease has its origin in the bone-marrow and the 
lesion is a primary hyperplasia of the erythroblastic tissues, then 
our treatment must be of the bone-marrow, with the view of 
inhibiting the formation of the red cells. 

So little is known of the physiology of the spleen that it is difficult 
to sav what is the cause of the splenomegaly. Various writers have 
attributed the splenomegaly to tuberculosis, syphilis or to a com¬ 
pensatory enlargement. There is some histologic evidence that 
the spleen destroys erythrocytes bv the phagocytic action of the 
cells of the spleen, and it has been suggested that these cells liberate 
a ferment or hemolysin which acts extracellularly. Then if tin* 
splenomegaly is a compensatory process, attempting to provide for 
the increased destruction of red cells, our treatment should be with 
a view of stimulating these functions and not destructive as hitherto 
used. 

The treatment of the ltone-marrow in polycythemia vera was first 
suggested by Stengel in 1907, and at the present time we feel that 
primarily the bone-marrow should lx* treated, receiving an inhibitivc 
dose and secondarily the spleen, it receiving a stimulative dose. 
After we had reached our conclusions on the treatment of jx>ly- 
cythemia it was particularly gratifying to find that Krumbhaar. 4 - 
in 191S, suggested that such treatment was the most rational pro¬ 
cedure for the treatment of polycythemia vera. 

Technic. The details of the technic for the treatment of poly¬ 
cythemia vera is very similar to that outlined by Paneoast 39 for the 
treatment of leukemia. The only exception is in the treatment of 
the spleen: 

1. The applications are made primarily over the bones of the 
entire skeleton, except the bones of the head, these being omitted, 
due to the likeliluxxl of the loss of the hair in this region. 

2. Each area is exposed regularly and systematically, and it is 
recommended that the maximum dose be distributed over three 
successive days rather than at one time. 

o. Exactness in dosage is essential because we do not wish to 
destroy the bone-marrow, but to inhibit the formation of the red 
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cells just as in hyperthyroidism we do not wish to destrov the 
secretinR cells of the thyroid but to inhibit their hyperactivity 

JJrrr Da ‘ y eXp °, SUrcs are advocated until the series is 
completed Two areas may be exposed at one time, as in polycy¬ 
themia we do not get the toxemia we get in leukemia. ‘ ' ‘ 

5 Direct exposure of the entire spleen is given after the bones 

SS “ mpleted and at *«* ^ 

G. Duration of the treatment depends upon the individual patient 
owever three senes an- usually required before any staldlitvn 
die blood counts are noticed. After the patient has mvived three 

Sdktf COme i m " ,ten ' als f,,r inspection and bloo<l counts 
shoidd be taken, so that any premonitory signs, such as increasing 

red cell counts, can be discovered early. asmg 

Comment. This report is in itself preliminary. There are many 
pants that need further investigation: for example, whether there 
“ n? m , hemol >' sls or a decrease in the formation of ,l,e re,I 

hi^’tb . both *. dun "g roentgen ray therapy of the bone-marrow 
theV / U,1C " ? the i spleen 1!lcrea se after stimulative doses of 

lie roentgen myi the ^ ^ af * er Stim " lati 'e doses of 
p u ^r» 0F CASE -~ This case has been previously mentioned by 

\\. 3. B., male, white, aged forty-two years, weaver. Admitted 
to L "iversuy Hospita May ji, 1903. Discharged June JO. flog 
II. I. I. I atient a.hmtted with history of repeatetl hemorrhages 
from bowel, nose and throat, and is in a general weakened condition'. 

1.1. I. Illness dated back seven years, at which time he began 
to hate pam in the lower abdomen two hours after meals The 
pains were paroxysmal and relieved by taking food. For the past 
t ° -' ears ,le has bcen having hemorrhagic diarrhea, once having 
as many as tvventy-one stools in twenty-four hours. The diarrhea 
a fcB . da - vs - One month before admission he had two hemor¬ 
rhages, one from the nose and the other from the throat both 
occurring while he was asleep. Bowels are constipated and the 
outer portions of the movements are streaked with blood. 

a. tl., r. H., i. M. H. Negative except injury to the sixth and 
seventh cervical vertebra: when he was six years of age, at which 
tune the patient was hanged by a rope around his neck, causin'- a 
dislocation of the sixth cervical vertebra on the seventh 
Physical Exammation. Patient is of raw bony development and 
poor musculature. His face and hands are cyanosed at tines espe- 

slTehdx *1 an - v , e * c ‘ teme . nt - Tha superficial lymphatic glands Sc 
slightly enlarged. _ Arteries are soft. Pulse not rapid and of fair 
volume and tension. Fingers stubbed. Head negative. Eves- 
Conjunctival vessels injected. Selene are rather muddy. Ears and 
nose: Normal. Mouth: Tongue dark red, otherwise normal 
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N<rk: litis an angular kyphosis of tin- sixth „„,1 seventh crrvir.il 
vertebra:. Thorax: small, soft parts ponrlv ilevelopcil. Chivirlrs 
elrvatril, giving ratlier nitirkril fossieabove anil lielotv. lirspiraiory 
movements are costo-abdominal, the chest being held very rigid, 
oiily moving slightly up and down, with very little expansion.’ 
Heart outlines: .Normal. Lungs: Apices retracted, bases extending 
to tenth dorsal spine. Diaphragm moves very little on deep inspira¬ 
tion. Percussion shows slight impairment over the right apex. 
Everywhere else normal. Breath sounds over the right apex show 
harsh inspiration and prolonged expiration. Elsewhere normal. 
No rales heard. Dulness begins at sixth rib. Abdomen: Liver 
palpable half inch below costal margin. Spleen palpable two inches 
below costal margin. Urine: negative. 


Splenic Area Treated. (W. I. li.) 


Y«»r. Date. Blood. It. H. C 

1M.1 May 5 9.110.000 

W. I». c.. 15,360; lib.. 110 per 
••cut.; smears of Mood .could 
not Ik* made because «»f the in¬ 
creased viscosity of the blood. 


Year. 
190S 


May 10 


8.880.000 


W . b. r.. 8800; hb., 100 jmt cent. 

May 18 7,940.000 

W. b. c.. 10.800 

May 29 8,260.000 

W. b. c.. 11.200. 

June 15 8,450,000 

'V. b. c„ 12.960. 

Auk. 5 8,120,000 

W. b. — 


Date. 

Jan. 


15 

Feb. 29 
Mar. 8 
14 
21 
28 

April 4 


c.. < ,9< U. 

Auk. 14 

9.000.000 

May 

25 

26 

8.000.000 

9 

Sept. 16 

7,950.000 


30 

30* 

6.800.000 

June 

13 

Oct. 7 

8.200.000 


20 

21 

8.250.000 



Nov. IS 

7.600.000 

July 

11 

27 

8.200.000 

18 

1 

Jan. 1 

9.220.000 

Auk. 

13 

8.800.000 

8 

27 

8.800.000 


12 

Fell. 3 

8.800.000 

Sept. 

12 

10 

11.000.000 

26 

24 

9.240.000 

Oct. 

3 

Mar. 3 

8.800.000 

10 

10 

S. 500.000 



17 

8.240.000 


24 

24 

8.160.000 


31 

April 7 

9.030.000 

Nov. 


28 

7.720.000 

21 

May 12 
June 2 

7.110.000 

8.390.000 

Dec. 

5 

12 

9 

7.420.000 

Dec. 

19 

23 

9.430.000 


29 


* The patient up to this time had receiv 
inches, 4-inch spark gap. No filter. 


ed 240 millianipire 


Blood. 11 . It. c. 

7.130.000 

7.510.000 

7.333.000 

7.100.000 

6.630.000 

8.106,000 

6.130.000 

6.590.000 

6.870.000 

S.020.000 

6.400.000 

7.870.000 

6.556.000 

7.480.000 

7.080.000 

7.090.000 

6.940.000 

7.390.000 

6,550.000 

7.600.000 

7.100.000 

6.870.000 

7.660.000 

6.740.000 

6.980.000 

6,600,000 

7.320.000 

7.400.000 

7.020.000 

7.020.000 

6.300.000 

6.850.000 

0.350,000 

7,630,000 

8.037.000 

7.150.000 

6.150.000 

7.360.000 

8 , 000.000 

minutes, distance 20 
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r- Date. 

Hl-d. It. D. 

f. W. b. r.. 10.320;lib., 

, 135 imr cl. 

June 30 

9,080.000 

July 7 

7.900,000 

14 

9,150.000 

Aug. 4 

10.200.000 

11 

8.840.000 

18 

9.050.000 

20 

8,530.000 

Sept. 8 

7,650,000 

15 

9.450.000 

22 

7.710.000 

” May 25 

8.250.000 

I reatment of the Ixme marrow 

was started at this time. 

June 8 

8,125,000 

15 

7,450,000 

22 

7.900.000 

29 

7.780,000 

July 0 

8.890,000 

20 

9.200,000 

27 

ns.in ,ii 

Aug. 3 

7,230.000 

17 

0.520.000 

31 

8,500.000 

Oct. 5 

s. 200,000 

17 

7.780,000 

Nov. 2 

7.020,000 

9 

7,020,000 

I)«*e. 2 

7.400.000 

9 

7.730.000 

30 

7.210.000 


Date. 

Illoed, K. It. i 

Jan. Di 

7,800,000 

23 

8.070.0(H) 

30 

8,300,000 

Fell. 0 

V.20. ()<)(, 

13 

7.590,000 

20 

8,000,000 

27 

0,700,000 

Mar. 3 

7.180.000 

Apr. 10 

0,920,000 

17 

7,320.000 

May 1 

5.900.000 

8 

6.020,000 

13 

5,680.000 

22 

(i.tiOO.OOO 

June 19 

7,490,000 

20 

6,720,000 

July 3 

8,150,000 

10 

7.080,000 

17 

7,090.000 

24 

7,480,000 

Aug. 14 

7.780.000 

Sept. 18 

7,000,000 

25 

8.040.000 

Oct. 2 

8.300.000 

9 

7.040.000 

10 

8.250,000 

23 

9.500.000 

Dec. 4 

7.930.000 

Jan. 3 

7.920.000 

Mar. 2,s 

8.250.000 

8700; hb. 

. 120 |>er cent. 


1 reatment of tilt* splenic area was started stNtn after this patient 
raine into the hospital. After what was considered a stimulative 
<lose the red count fell from 0,110,000 to (i,S00,000 (see Table). 

1 reatment of the spleen was continued until 1907, the red count 
gradually increasing, reaching as high as 10,200,000 on August 4 
1900. Stengel suggested at this time the advisability of changing 
the method of treatment, i. t\, treating the bone-marrow instead 
of the spleen. This was clone and a more encouraging result was 
obtained. The red cell count decreased to 5,(580,000 and the patient 
felt much better physically for nearly a year. The blood count did 
not stay down, however, and the patient gradually returned to his 
original condition. 
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